Membrane type sialidase inhibits the megakaryocytic differentiation of human leukemia K562 cells.
The membrane type sialidase (Neu3) has been suggested to participate in cell growth, migration and differentiation. To determine whether a Neu3 is able to modulate megakaryocytic differentiation of K562 cells, we studied the functional significance of human Neu3 induced by phorbol 12-myristate 13-acetate (PMA). Northern blot and reverse transcription-polymerase chain reaction (RT-PCR) indicated that the induction of hST3Gal V, which synthesizes ganglioside GM3 and reduction of Neu3 by PMA, are linked for the expression of differentiation marker protein, CD41b surface antigen. To elucidate the mechanism underlying the down-regulation of the CD41b surface antigen expression when Neu3 gene is expressed in PMA-treated cells, we characterized the Neu3-mediated signaling pathway. Neu3 overexpression inhibited the PMA-induced ERK1/2 and p38 MAPK phosphorylation in the K562 cells. Down-regulation of expression of CD41b surface antigen was dependent on expression of Neu3 gene. However, a Neu3 inhibitor Neu5Ac2en induced morphological changes, showing megakaryocytic differentiation of K562 cells, with expression of CD41b surface antigen, while a specific glucosylceramide synthase inhibitor PDMP inhibited megakaryocytic differentiation of K562 cells. The molecular mechanisms involved in Neu3-involved inhibition of CD41b surface antigen expression in K562 cells have been suggested: the Neu3 degrades membrane sialic acids and the resulting signaling pathway of the PKC/ERKs/p38 MAPK is down-regulated, causing a decrease in CD41b surface antigen expression and inhibition of megakaryocytic differentiation of K562 cells.